Electronic Version 



Stylesheet Version v1 .1.1 

Description 

POLY(ARYLENE ETHER) 
COMPOSITIONS, ARTICLES 
THEREOF AND METHODS OF 
MAKING THEM 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of U.S. Patent Application No. 
10/063,336 filed on April 12, 2002, which claims the benefit of U.S. 
Provisional Application No. 60/300,794, both of which are incorporated 
by reference herein. 

BACKGROUND OF INVENTION 

[0002] This disclosure relates to a novel composition comprising poly(arylene 
ether). 

[0003] Poly(arylene ether)s are commercially attractive materials because of 
their unique combination of physical, chemical, and electrical 
properties. Furthermore, the combination of poly(arylene ether)s with 
other resins provides compositions which result in additional overall 
properties such as chemical resistance, high strength, and high flow. 

[0004] 

Poly(arylene ether) compositions are widely used in injection molding 
and can be successfully employed in the injection molding of large 
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parts (weighing greater than 1 1 kilograms). Injection molding of large 
parts typically requires the use of high speed injection that generates a 
large amount of shear at the gate. Some poly(arylene ether) blends 
may demonstrate delamination when injection molded at high speeds. 
Delamination is evidenced by bubbling or peeling at the surface of the 
molded part. 

[0005] It is therefore apparent that there is a need for poly(arylene ether) 
compositions with improved delamination resistance properties. 

SUMMARY OF INVENTION 

[0006] Disclosed herein is a composition comprising poly(arylene ether) resin 
and a hydrogenated block copolymer of an alkenyl aromatic compound 
and a conjugated diene, wherein the hydrogenated block copolymer 
has up to about 20 percent residual pendant aliphatic unsaturation and 
at least about 30 percent residual in-chain aliphatic unsaturation. 

[0007] In another embodiment, a method of making an article comprises 
molding a composition comprising poly(arylene ether) resin and a 
hydrogenated block copolymer of an alkenyl aromatic compound and a 
conjugated diene, wherein the hydrogenated block copolymer has up to 
about 20 percent residual pendant aliphatic unsaturation and at least 
about 30 percent residual in-chain aliphatic unsaturation, wherein the 
article has little or no delamination. 

DETAILED DESCRIPTION OF INVENTION 

[0008] 

It is believed that poly(arylene ether) compositions and poly(arylene 
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ether)/poly(alkenyl aromatic) compositions containing an impact 
modifier comprise at least two phases, a poly(arylene ether) or poly 
(arylene ether)/poly(alkenyl aromatic) phase and an impact modifier 
phase and the impact modifier phase is distributed throughout the poly 
(arylene ether) or poly(arylene ether)/poly(alkenyl aromatic) phase. 

[0009] During injection molding the point of highest stress or shear occurs at 
or near the gate. Without being bound by theory, it is believed that 
delamination occurs in blends containing saturated impact modifiers 
because the impact modifier regions in the composition elongate and 
align, locally decreasing the quantity of the poly(arylene ether) or poly 
(arylene ether)/poly(alkenyl aromatic) phase. It is believed that this 
phenomenon does not occur with unsaturated impact modifiers due to 
crosslinking of the impact modifier during molding or earlier processing 
steps. Crosslinking between polymer chains is thought to prevent 
extensive elongation and alignment of the impact modifier regions. 
However, poly(arylene ether) or poly(arylene ether)/poly(alkenyl 
aromatic) compositions containing unsaturated impact modifiers 
typically exhibit a significantly greater loss of properties after heat aging 
compared to poly(arylene ether)/poly(alkenyl aromatic) compositions 
containing a saturated impact modifier. 

[0010] 

Disclosed herein is a composition comprising poly(arylene ether), an 
optional poly(alkenyl aromatic) resin and a hydrogenated block 
copolymer of an alkenyl aromatic compound and a conjugated diene, 
wherein the hydrogenated block copolymer has up to about 20 percent 
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residual pendant aliphatic unsaturation and at least about 30 percent 
residual in-chain aliphatic unsaturation. Surprisingly it was found that 
use of the hydrogenated block copolymer with up to about 20 percent 
residual pendant aliphatic unsaturation resulted in a composition that 
showed little or no delamination after injection molding and excellent 
retention of properties after heat aging. 

[0011] 

The term poly(arylene ether) includes polyphenylene ether (PPE) and 
poly(arylene ether) copolymers; graft copolymers; poly(arylene ether) 
ionomers; and block copolymers of alkenyl aromatic compounds, vinyl 
aromatic compounds, and poly(arylene ether); and combinations 
comprising at least one of the foregoing. Poly(arylene ether)s per se, 
are known polymers comprising a plurality of structural units of the 



formula (I): 




(0 



wherein for each structural unit, each Q is independently hydrogen, 
halogen, primary or secondary lower alkyl (e.g., alkyl containing up to 7 
carbon atoms), phenyl, haloalkyl, aminoalkyl, hydrocarbonoxy, 
halohydrocarbonoxy wherein at least two carbon atoms separate the 

halogen and oxygen atoms, or the like; and each Q is independently 
hydrogen, halogen, primary or secondary lower alkyl, phenyl, haloalkyl, 
hydrocarbonoxy, halohydrocarbonoxy wherein at least two carbon 
atoms separate the halogen and oxygen atoms, or the like. Preferably, 
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each Q 1 is alkyl or phenyl, especially alkyl, and each Q 2 is 
hydrogen. 

[0012] Both homopolymer and copolymer poly(arylene ether)s are included. 
The preferred homopolymers are those containing 2,6- 
dimethylphenylene ether units. Suitable copolymers include random 
copolymers containing, for example, such units in combination with 
2,3,6-trimethyl-1,4-phenylene ether units or copolymers derived from 
copolymerization of 2,6-dimethylphenol with 2,3,6-trimethylphenol. Also 
included are poly(arylene ether) containing moieties prepared by 
grafting vinyl monomers or polymers such as polystyrenes, as well as 
coupled poly(arylene ether) in which coupling agents such as low 
molecular weight polycarbonates, quinones, heterocycles and formats 
undergo reaction with the hydroxy groups of two poly(arylene ether) 
chains to produce a higher molecular weight polymer. Poly(arylene 
ether)s of the present disclosure further include combinations and 
reaction products comprising at least one of the above. 

[0013] 

Poly(arylene ether)s generally have a number average molecular 
weight of about 3,000 to about 40,000 atomic mass units (amu) and a 
weight average molecular weight of about 20,000 to about 80,000 amu, 
as determined by gel permeation chromatography. Poly(arylene ether)s 
may have an intrinsic viscosity of about 0.10 to about 0.60 deciliters per 
gram (dl/g), preferably about 0.29 to about 0.48 dl/g, as measured in 
chloroform at 25 degrees Celsius (A°C). It may also possible to utilize a 
high intrinsic viscosity poly(arylene ether) and a low intrinsic viscosity 
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poly(arylene ether) in combination. Determining an exact ratio, when 
two intrinsic viscosities are used, may depend somewhat on the exact 
intrinsic viscosities of the poly(arylene ether) used and the ultimate 
physical properties that are desired. 

[0014] Poly(arylene ether)s are generally prepared by the oxidative coupling of 
a monohydroxyaromatic compound such as 2,6-xylenol or 2,3,6- 
trimethylphenol. Catalyst systems are generally employed for such 
coupling; they generally contain a heavy metal compound such as a 
copper, manganese or cobalt compound, usually in combination with 
various other materials. 

[0015] Particularly useful poly(arylene ether)s for many purposes are those 
which comprise molecules having an aminoalkyl-containing end group. 
The aminoalkyl radical is generally located in an ortho position to the 
hydroxy group. Products containing such end groups may be obtained 
by incorporating an appropriate primary or secondary monoamine such 
as di-n-butylamine or dimethylamine as one of the constituents of the 
oxidative coupling reaction mixture. Also frequently present are 4- 
hydroxybiphenyl end groups, generally obtained from reaction mixtures 
in which a by-product diphenoquinone is present, especially in a 
copper-halide-secondary or tertiary amine system. A substantial 
proportion of the polymer molecules, generally constituting as much as 
about 90% by weight of the polymer, may contain an aminoalkyl- 
containing and 4-hydroxybiphenyl end groups. 

[0016] Based upon the foregoing, it will be apparent to those skilled in the art 
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that the contemplated poly(arylene ether) resin may include many of 
those poly(arylene ether)s presently known, irrespective of variations in 
structural units or ancillary chemical features. 



[0017] The composition may comprise poly(arylene ether) in an amount of 
about 10 to about 98 weight percent, based on the total weight of the 
composition. Within this range, it may be preferred to use a poly 
(arylene ether) in an amount greater than or equal to about 20 weight 
percent, preferably greater than or equal to about 30 weight percent. 
Also within this range, it may be preferred to use a poly(arylene ether) 
in an amount less than or equal to about 80 weight percent, preferably 
less than or equal to about 55 weight percent. 



The composition may further comprise a poly(alkenyl aromatic) resin. 
The term "poly(alkenyl aromatic) resin" as used herein includes 
polymers prepared by methods known in the art including bulk, 
suspension, and emulsion polymerization, which contain at least 25% 
by weight of structural units derived from an alkenyl aromatic monomer 
of the formula 
-C=ch 2 



halogen, C^-Cq alkyl, or the like; and p is 0 to 5. Preferred alkenyl 
aromatic monomers include styrene, chlorostyrenes such as p- 



[0018] 




wherein R is hydrogen, C.,-C 8 alkyl, halogen, or the like; Z is vinyl, 
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chlorostyrene, and methylstyrenes such as p-methylstyrene. The poly 
(alkenyl aromatic) resins include homopolymers of an alkenyl aromatic 
monomer; random copolymers of an alkenyl aromatic monomer, such 
as styrene, with one or more different monomers such as acrylonitrile, 
butadiene, alpha-methylstyrene, ethylvinylbenzene, divinylbenzene and 
maleic anhydride; and rubber-modified poly(alkenyl aromatic) resins 
comprising blends and/or grafts of a rubber modifier and a 
homopolymer of an alkenyl aromatic monomer (as described above), 
wherein the rubber modifier may be a polymerization product of at least 
one C 4 -C 10 nonaromatic diene monomer, such as butadiene or 

isoprene, and wherein the rubber-modified poly(alkenyl aromatic) resin 
comprises about 98 to about 70 weight percent of the homopolymer of 
an alkenyl aromatic monomer and about 2 to about 30 weight percent 
of the rubber modifier, preferably about 88 to about 94 weight percent 
of the homopolymer of an alkenyl aromatic monomer and about 6 to 
about 12 weight percent of the rubber modifier. 

[0019] 

The stereoregularity of the poly(alkenyl aromatic) resin may be atactic 
or syndiotactic. Highly preferred poly(alkenyl aromatic) resins include 
atactic and syndiotactic homopolystyrenes. Suitable atactic 
homopolystyrenes are commercially available as, for example, EB3300 
from Chevron, and P1800 from BASF. Suitable syndiotactic 
homopolystyrenes are commercially available, for example, under the 
tradename QUESTRAA®(e.g., QUESTRAA® WA550) from Dow 
Chemical Company. Highly preferred poly(alkenyl aromatic) resins 
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further include the rubber-modified polystyrenes, also known as high- 
impact polystyrenes or HIPS, comprising about 88 to about 94 weight 
percent polystyrene and about 6 to about 12 weight percent 
polybutadiene, with an effective gel content of about 1 0% to about 
35%. These rubber-modified polystyrenes are commercially available 
as, for example, GEH 1897 from General Electric Plastics, and BA 
5350 from Chevron. 

[0020] The composition optionally comprises the poly(alkenyl aromatic) resin 
in an amount up to about 90 weight percent, based on the total weight 
of the composition. Within this range, it may be preferable to use the 
poly(alkenyl aromatic) resin in an amount greater than or equal to about 
20 weight percent, preferably greater than or equal to about 35 weight 
percent. Also within this range, it may be preferable to use the poly 
(alkenyl aromatic) resin in an amount less than or equal to about 80 
weight percent, preferably less than or equal to about 65 weight 
percent. 

[0021] 

The composition comprises a selectively hydrogenated block 
copolymer of an alkenyl aromatic compound and a conjugated diene, 
wherein the selectively hydrogenated block copolymer has up to about 
20 percent residual pendant aliphatic unsaturation and at least about 
30 percent residual in-chain aliphatic unsaturation. For brevity, this 
component is hereinafter referred to as the "selectively hydrogenated 
block copolymer". The selectively hydrogenated block copolymer is a 
copolymer comprising (A) at least one block derived from an alkenyl 
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aromatic compound and (B) at least one block derived from a 
conjugated diene, in which the aliphatic unsaturated group content in 
the block (B) has been selectively reduced by hydrogenation. In 
particular, in-chain aliphatic unsaturation (i.e., aliphatic unsaturation 
resulting from 1 ,4-incorporation of the conjugated diene to the 
copolymer) remains at least about 30 percent unhydrogenated, 
preferably at least about 40 percent unhydrogenated, more preferably 
at least about 50 percent unhydrogenated; and pendant aliphatic 
unsaturation (i.e., aliphatic unsaturation resulting from 1 ,2-incorporation 
of the conjugated diene to the copolymer) remains up to about 20 
percent unhydrogenated, preferably up about 10 percent 
unhydrogenated, more preferably up to about 5 percent 
unhydrogenated. In one embodiment, the ratio of the percentage of 
unhydrogenated in-chain aliphatic unsaturation to the percentage of 
unhydrogenated pendant aliphatic unsaturation is at least about 2, 
preferably at least about 5, more preferably at least about 1 0. The 
selective hydrogenation is illustrated in the Scheme below for the 
example of selective hydrogenation of a styrene-butadiene-styrene 
block copolymer. 
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ihydrogenated Block Copolymer _ ^ n 

HC=CH 2 n 

^CH 2 -CH=CH— CH 2 ^ ^-CHj-CH-j 

^ in-chain aliphatic unsaturation 



hCH 2 -CH4 

\ M 




pendant aliphatic unsaturation 



Selective Hydiogenation 

of Pendant Aliphatic Unsaturation 



electively Hydrogenated Block Copolyn 



HC=CH 2 HjC CH 3 

-Ch4-+CH 2 -CH=CH— CH 2 H (eH 2 -CH 2 -CH 2 -CH 2 4 fcH 2 -CH-} f-CH 2 -CHH — 

An V 7 >O.30n^ ^OJOn^ /<0.20p \ /X).i 



80p 



^•CHj-CH-^ 




[0022] The degree of hydrogenation of in-chain and pendant aliphatic 
unsaturation may be evaluated by a variety of methods, including 

infrared spectroscopy, and 1 H and 13 C nuclear magnetic resonance 
(NMR) spectroscopies. 

[0023] The arrangement of blocks (A) and (B) includes a linear structure, a 
grafted structure, and a radial teleblock structure with or without a 
branched chain. Preferred among these structures are linear structures 
embracing diblock (A-B block), triblock (A-B-A block or B-A-B block), 
tetrablock (A-B-A-B block), and pentablock (A-B-A-B-A block or B-A-B- 
A-B block) structures as well as linear structures containing 6 or more 
blocks in total of A and B. More preferred are diblock, triblock, and 
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tetrablock structures, with the A-B-A triblock structure being particularly 
preferred. 

[0024] The alkenyl aromatic compound providing the block (A) is represented 
by formula 



R 2 C=CHR 3 




wherein R 2 and R 3 each independently represent a hydrogen atom, a 
C,-C 8 alkyl group, a C 2 -C 8 alkenyl group, or the like; R 4 and R 8 each 
independently represent a hydrogen atom, a C,-C 8 alkyl group, a 

chlorine atom, a bromine atom, or the like; and R 5 -R 7 each 
independently represent a hydrogen atom, a C,-C 8 alkyl group, a C 2 -C 8 

alkenyl group, or the like, or R 4 and R 5 are taken together with the 
central aromatic ring to form a naphthyl group, or R 5 and R 6 are taken 
together with the central aromatic ring to form a naphthyl group. 

[0025] Specific examples, of the alkenyl aromatic compounds include styrene, 
p-methylstyrene, alpha-methylstyrene, vinylxylenes, vinyltoluenes, 
vinylnaphthalenes, divinylbenzenes, bromostyrenes, chlorostyrenes, 
and the like, and combinations comprising at least one of the foregoing 
alkenyl aromatic compounds. Of these, styrene, alpha-methylstyrene, 
p-methylstyrene, vinyltoluenes, and vinylxylenes are preferred, with 
styrene being more preferred. 
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[0026] Specific examples of the conjugated diene include 1 ,3-butadiene, 2- 
methyl-1,3-butadiene, 2,3-dimethyl-1,3-butadiene, 1 ,3-pentadiene, and 
the like. Preferred among them are 1 ,3-butadiene and 2-methyl-1,3- 
butadiene, with 1 ,3-butadiene being more preferred. 

[0027] In addition to the conjugated diene, the selectively hydrogenated block 
copolymer may contain a small proportion of a lower olefinic 
hydrocarbon such as, for example, ethylene, propylene, 1-butene, 
dicyclopentadiene, a non-conjugated diene, or the like. 

[0028] The content of the repeating unit derived from the alkenyl aromatic 
compound in the selectively hydrogenated block copolymer may be 
about 20 to about 90 weight percent, based on the total weight of the 
selectively hydrogenated block copolymer. Within this range, the 
alkenyl aromatic content may preferably be at least about 30 weight 
percent, more preferably at least about 55 weight percent. Also within 
this range, the alkenyl aromatic content may preferably be up to about 
80 weight percent, more preferably up to about 75 weight percent. 

[0029] There is no particular limitation on the mode of incorporation of the 
conjugated diene in the selectively hydrogenated block copolymer 
backbone. For example, when the conjugated diene is 1 ,3-butadiene, it 
may be incorporated with about 1% to about 99% 1 ,2-incorporation, 
with the remainder being 1 ,4-incorporation. 

[0030] 

The hydrogenated block copolymer preferably may have a number 
average molecular weight of about 5,000 to about 500,000 g/mol, as 
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determined by gel permeation chromatography (GPC) using 
polystyrene standards. The molecular weight distribution of the 
selectively hydrogenated block copolymer as measured by GPC is not 
particularly limited. The copolymer may have any ratio of weight 
average molecular weight to number average molecular weight. 

[0031] Particularly preferred selectively hydrogenated block copolymers are 
the styrene-(butadiene-butylene) diblock and styrene-(butadiene- 
butylene)-styrene triblock copolymers obtained by highly selective 
hydrogenation of styrene-butadiene and styrene-butadiene-styrene 
triblock copolymers, respectively. For example, styrene-(butadiene- 
butylene)-styrene triblock copolymers result when the pendant 
unsaturation in the styrene-butadiene-styrene triblock copolymer 
precursor is essentially completely hydrogenated (i.e., at least about 
95% hydrogenated; preferably at least about 98% hydrogenated), 
whereas the in-chain unsaturation remains at least about 30% 
unhydrogenated. 

[0032] The selectively hydrogenated block copolymer may be synthesized by 
block polymerization followed by hydrogenation as described, for 
example, in U.S. Patent No. 4,994,508 to Shiraki et al. Suitable 
selectively hydrogenated block copolymers include the styrene- 
(butadiene-butylene)-styrene triblock copolymers (SBBS) commercially 
available from Asahi Chemical as, for example, TUFTECA®P-series 
copolymers. 



[0033] -r ne composition may comprise the selectively hydrogenated block 
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copolymer in an amount of about 2 to about 40 weight percent. Within 
this range, the amount of selectively hydrogenated block copolymer 
used may be greater than or equal to about 3, preferably greater than 
or equal to about 4 weight percent. Also within this range, the amount 
of selectively hydrogenated block copolymer used may be less than or 
equal to about 20, preferably less than or equal to about 10 weight 
percent. 

[0034] In addition to the components described above, the composition may 
comprise one or more additives known in the art. Such additives may 
include, for example, stabilizers, mold release agents, processing aids, 
flame retardants, drip retardants, nucleating agents, UV blockers, dyes, 
pigments, fillers, conductive fillers (e.g., conductive carbon black, and 
vapor grown carbon fibers having an average diameter of about 3 to 
about 500 nanometers), antioxidants, anti-static agents, blowing 
agents, and the like. Such additives are well known in the art and 
appropriate amounts may be readily determined. 

[0035] The preparation of the compositions is normally achieved by blending 
the ingredients under conditions for the formation of an intimate blend. 
Such conditions often include mixing in single or twin screw type 
extruders or similar mixing devices that can apply a shear to the 
components. 

[0036] j ne composition may be shaped into articles having excellent retention 
of physical properties using a variety of methods. For example, the 
composition may be shaped into various articles through injection 
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molding, into sheets or films through extrusion molding, or into 
containers or trays through extrusion molding combined with thermal 
molding. In an exemplary embodiment, the composition is injection 
molded. 

[0037] All patents cited by reference are incorporated herein by reference. 

[0038] Having described the invention in detail, the following examples are 

provided. The examples should not be considered as limiting the scope 
of the invention, but merely as illustrative and representative thereof. 

EXAMPLES 

[0039] -p he f 0 || ow j n g examples were made using the materials listed in Table 2 
according to the formulations shown in Table 3. The amounts of the 
components are in weight percent, based on the total weight of the 
composition. All examples contained Irganox 1010, ZnS and ZnO in 
amounts less than or equal to about .03 weight percent. The 
components were intimately blended in melt and injection molded into 
the appropriate specimen for testing. Notched Izod testing was 
performed at 23A°C and -30A°C according to ASTM D 256. Notched 
Izod values are expressed in Joules per meter (J/m). Flexural modulus 
and multiaxial impact at 23A°C and -30A°C was performed according to 
ASTM D 790. Flexural modulus results are expressed in MegaPascals 
(MPa) and multiaxial impact results are expressed in Joules (J). Tensile 
elongation was tested according to ASTM D 638. Samples were tested 
before and after heat aging. Beneath each physical property, the 
percentage of retention after heat aging is shown. Heat aging was 
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[0040] 



performed in air-circulated ovens at 1 10A°C for 1000 hours. 



Delamination was evaluated by injection molding a 0.5 kilogram part havin 
a thickness of about 3 millimeters at varying injection speeds (10-95%). T 
molded parts were allowed to equilibrate at 23A°C for 24 hours. Parts wer 
observed for a visible bubble near the gate (within about 100 millimeters). 
The size of the bubble was measured. A cross-cut was made at the gate 
and the skin was pulled in the direction of flow until it tore. The length of th 
peeled skin was measured. The rating system is shown in Table 1. 



Table 1 



Delamination rating 


Description 


1 


No visible bubble, skin cannot be peeled 


2 


No visible bubble, skin peeled < 15.2 
centimeters (cm) 


3 


Visible bubble (< 1 inch diameter); skin peeled 
<15.2 cm 


4 


Visible bubble (> 1 inch diameter), skin peeled 
< 15.2 cm 


5 


Visible bubble (> 1 inch diameter), skin peeled 
> 15.2 cm 
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able 2 



Component 


Trad en am e/S i mnl i er 


Polvohenvlene ether fPPE^ 
with an intrinsic viscosity of 
0.46 dl/g at 25°C in 
chloroform 


Noryl/GE Plastics 


Unsaturated impact modifier 
(SBS) 


KratonDllOl/Shell 


Low molecular weight 
saturated impact modifier 
(SEBS 1650) 


KratonG1650/Shell 


High molecular weight 
saturated impact modifier 
(SEBS 1651) 


Kraton G1651/Shell 


Selectively hydrogenated 
block copolymer (SBBS) 


Tuftec JT82P/Asahi 


Antioxidant 


Irganox 


ZnS 




ZnO 




High impact polystyrene 
(HIPS) 


GEH1890/GE Plastics 
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Table 3 





1* 


2* 


3* 


4* 


5* 


6 


7* 


8 


9 


rrH 


4U 


JO 




3o 


JO 


Jo 


30 


3o 


30 






3.0 
















SEBS 1650 


- 






3.8 


7.3 






- 


- 


OCDO 1 £C 1 

o-bno loM 












J.o 


/.3 






or>J3o 
















3.o 


/.3 


HIPS 


60 


57 


55 


57 


55 


57 


55 


57 


55 


Flexural Modulus 
in Mra 


2351 


2234 


1 mn 
1972 


2206 


1 /V7C 

2075 


2220 


Iftft/C 

2096 


2193 


2075 


% retention 


104 


104 


106 


106 


105 


106 


105 


104 


104 


Notched Izod at 
23 L, in J/m 


235 


33o 


41 / 


331 


/f yl ft 
449 




4oo 


352 


465 


% retention 


71.4 


65.4 


55.9 


75.1 


64.9 


76.7 


65.9 


69.7 


62.1 


Notched izod at 
-3U C in J/m 


I2o 


224 


1 /I ft 

24U 


235 


288 


224 


326 


235 


1ft vl 

294 


% retention 


69.6 


54.2 


46.5 


70.8 


57.2 


70.8 


61.6 


70.3 


64.4 


Multiaxial impact 
at 23 L in J 




At A 

41.4 


a*> a 

42.6 


At 1 

41.1 


AH 1 

46.1 


44.3 


51.0 


A*\ *) 

42.3 


vlft C 

49.5 


% retention 


79.6 


72.9 


66.3 


84 


75.8 


89.4 


80.5 


85 


75.9 


Multiaxial impact 
at -3U Lin J 


1 o t\ 


zo.U 


3 /.O 




4U. / 


o< /i 

ZJ.4 


a a q 

44. y 




A1 O 

43.3 


% retention 


61.2 


60.1 


42 


70.6 


64.2 


71.1 


59.1 


67.9 


56.6 


Tensile elongation 
in percent 


42 


37 


43.4 


31.9 


53.5 


32.1 


43.5 


34.4 


51.6 


% retention 


92.4 


99.6 


102.5 


97.6 


93.7 


96.5 


92.7 


99.8 


104.1 


Delamination at 
95% injection 
speed 


1 


1 


2 


3 


5 


2.5 


4 


1 


2 



♦Comparative example 



[0041] 

As can be seen by the foregoing examples, compositions comprising a 
selectively hydrogenated block copolymer have little or no 
delamination, similar to the comparative examples containing 
unsaturated block copolymer, and a retention of physical properties 
after heat aging similar to compositions containing saturated block 
copolymer. Thus it is clear that compositions described herein 
comprising selectively hydrogenated block copolymer have a unique 
combination of little or no delamination and good retention of properties 
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after heat aging. 

[0042] While the invention has been described with reference to an exemplary 
embodiment, it will be understood by those skilled in the art that various 
changes may be made and equivalents may be substituted for 
elements thereof without departing from the scope of the invention. In 
addition, many modifications may be made to adapt a particular 
situation or material to the teachings of the invention without departing 
from the invention scope thereof. It is, therefore intended that the 
invention not be limited to the particular embodiment disclosed as the 
best mode contemplated for carrying out this invention, but that the 
invention will include all embodiments falling within the scope of 
appended claims. 
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